ART. 17]
WORK OF BENDING.
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The work done by the couple L when ty is increased by dty is — Ldty, (see Vol. T. Art. 292). The negative sign is given to the expression because, as explained in Art. II, L is measured in the direction opposite to that in which ^ is measured. The whole work done by the couple when t/r is increased from ^ to ^2 is
/     I              I        \0
therefore equal to
ds
Replacing ty$, ^ by their values in terms of p2, pL, we see that the work Wds done by the couple L may be written in either of
the forms
W^
Wds = -
J
---   ds = p2    pj
If the change of curvature at every point of the rod is known, the whole work done by the stress couples in the rod may be found by integrating the first of these expressions along the length of the rod. If however the change of curvature is unknown, and the couple is given, the work is found by integrating the latter expression.
. Resilience, Resilience denotes the quantity of work that a spring, or elastic body, gives back when strained to some stated limit and then allowed to return to the condition in which it rests when free from strain. The word " resilience " used without special qualifications may be understood to mean extreme resilience or the work given back by the spring after being strained to the extreme limit within which it can be strained again and again without breaking or taking a permanent set. See Kelvin's article on " Elasticity " in the Encyc. Brit. 1878.
ri :' -17. Deflection of a straight rod. A heavy rod, originally straight, rests on several points of support A, B, G &c. arranged very nearly in a horizontal straight line, and is slightly deflected both by its own weight, and by a weight W attached to a point H between B and G. It is required to explain the method of finding the deflection at any point of the rod and to determine the relations which exist between the stresses at successive points of support.
Let Ay B, G be three successive points of support. These are so nearly on the same level that the distances AB = a, BC=b, may be regarded as equal to their projections on a horizontal straight line. To simplify the process of taking moments the order of the letters used is exhibited in the upper figure, as if they were all strictly in a horizontal line, instead of being only very nearly so.
Let x be measured horizontally from B in the direction BC. The rod, when bent by its weight, will assume the form of some
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